Signal-dependent binding of the response regulators PhoP and PmrA to their target promoters in vivo.
Low Mg2+ promotes phosphorylation of the response regulators PhoP and PmrA and transcription of their activated genes in Salmonella enterica. Using chromatin immunoprecipitation, we have now determined that the PhoP and PmrA proteins are recruited to the regulatory region of their target genes when bacteria experience low Mg2+ but not when they are grown in high Mg2+. Even when the PhoP protein was artificially produced at 4-fold higher levels than the wild-type strain, promoter occupancy required the low Mg2+ signal. Substitution of the predicted phosphorylation site Asp-52 with a valine residue abolished phosphorylation of the PhoP protein, resulting in loss of PhoP binding to target promoters and transcription of PhoP-activated genes. Our results indicate that the promoter binding ability of the PhoP and PmrA proteins occurring in low Mg2+ is correlated with phosphorylation of these proteins in vivo.